i i ili Long-term consistent climate
Climate Variability and Change data record (NPP. NPOESS) F:ggglg%satgg?) o of

T Advances in computational resources, high-end models > accurate global
and data distribution software are required at all stages and regional
2002 climate prediction

-Experimental 12-month forecasts of Goals:

surface temperature, precipitation
-Fair knowleéi%e oftglob | climate
hei

I E :
Validated ice and
D I'm remen
T ofﬁgzd%asgacsh“aﬁge% 5 3cean models for sea

variables an r trends. | 1
- ! evel change || (1)
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NASA T | Global Soil Moisture climate
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3 Technology Global sea surface salinity
© T= development Aquarius (2) Routine
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(] - _ forecasts of
° Observations of water mass moveme Improved space/time scales o precipitation
b o] (GRACE, Jason) ocean topography (OSTM ’
@ surface
E Measurements of ice sheet mass balance temperature,
o (ICIESat, GRACE, Aircraft, SAR and soil
~ [ Radiative forcing measurements moisture
~ < (ACRIMSAT, SORCE, Terra, Aqua
(3)
Data assimilation of atmosphere, ocean, land used Sea-level rise
rocess studies (Terra and Aqua in conjunction with prediction

ODAE & CLIVAR

omprehensive Climate Observations (Terra
Agqua, ACRIMSAT, Jason, ICESat, SORCE,
Quikscat, etc.)

Systematic measurements of certain greenhouse gases, atmospheric moisture, sea surface topography, ocean vector
winds,clouds, aerosols, radiation budget, surface tempgratures, ice cover, and solar irradiance
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Atmospheric Composition Goal:

International International International
[ Assessment ] [ Assessment ] [ Assessment ] ImPr OVeC'],
Pecel d (APS) Pr Ogl’lOSth
-NASA ccelerate = '
Iaerosol measurements ability for:

Geostationary Tropospheric

Unfunded Composition Mission
T High spatial & temporal resolution RCCOVCI'y
Intern’l products of strat.
||
Ozone.
NOAA T |LEO Aerosol/Black Carbon
Mapping Impacts
T=Tech ology .
on climate

developnjént needed

T Systematic stratospheric
composition

and
surface
uv

one Continuity Mission:
ontinued trend series of ozone- and
ate-related parameters P

el? canﬂpaiﬂns . Evaluation of chemistry/climate interactions using multi-decadal

ratosphere/troposphere . . e ..

oupling & satellite validatia S|mulat|on_s of tr_ie stratosph?re & troposphere_. Quantification
of mechanisms in the evolution of tropospheric ozone.

Evolution
of trop.
ozone and
aerosols.
Impacts
on climate
and air
quality

lobal observations of
ratospheric &
opospheric constltuents 8

Simulation of observed change
ozone, water vapor, aerosols a
changes on climate & atmosph

Assessment of the poten
for future major ozone
depletion in the Arctic

2000

» Halogen chemistry shown responsible for
stratospheric O losses.

* Tropospheric O, not well understood.

* Uncertainties in feedbacks between strat.
O, recovery, trop. O, trends, & climate.

* Poor knowledge and modeling of the Systematic observations of O,, aerosol, and O,-related & climate-related trace gases
chemical evolution of aerosols =
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Carbon Cycle and Ecosystems Roadmap

/\-Iuman—Ecosystems—Climate Interactions (Model-Data Fusion, Assimilation); Global Air-Sea Flux gl:et‘)l)allses
Funded T High-Resolution Atmospheric CO, Sub-reglc?nal
sources/sinks
Unfunded » J, Southern Ocean Carbon Process controls;
Partnership / Program, Air-Sea CO, Flux errors in sink reduced

T = Technology
development

= Field
€/ Campaign

T

p k)
¢/

2002: Global productivity and

Land Use Change in Amazonia

Global CH,; Wetlands, Flooding & Permafrost
Global Atmospheric CO, (OCO)

N. American Carbon Program

Integrated

Models w/improved
ecosystem functions
Reduced flux uncertainties;
coastal carbon dynamics
Reduced flux uncertainties;
global carbon dynamics
Terrestrial carbon stocks &
species habitat characterized
CH, sources characterized and quantified

T Physiology & Functional Types

Coastal Carbon

Global Ocean Carbon /
Particle Abundance

Vegetation 3-D Structure,
Biomass, & Disturbance

Regional carbon sources/sinks quantified for planet

N. America’s carbon budget quantified

Effects of tropical deforestation quantified; uncertainties
in tropical carbon source reduced

land cover resolution coarse;
Large uncertainties in
biomass, fluxes, disturbance,
and coastal events

Land Cover (Landsat)

Ocean Color (SeaWiFS, MODIS
Vegetation, Fire (AVHRR, MODIS

2006

Process Models &
Improvements: Case Understanding ~ Computing
Studies Capacity

> > P > LCV >  LandCower(OL) g

NA Carbon

Systematic Observations
Ocean/Land (VIIRS/NPP) Ocean/Land (VIIRS/NPOESS)

ecological forecasts and improved climate change projections

Goals: Global productivity and land cover change at fine
resolution; biomass and carbon fluxes quantified; useful

2008 2010

[ Global C Cycle ]

2012 2014 2015

[ Global C Cycle ]




“How Can Weather Forecast Duration and Reliability Be Improved By New
Space-Based Observations, Assimilation, and Modeling?”

)
/

Improvements require: Global tropospheric winds fhoved

Funded)» | ° Focused validation experiments Continuous lightning forecasts

* New Technology —
_ Soil moisture Improved pI]yS|caI
* Impact Assessments & dynamical

Global Precipitation processes

Global monitoring of water, energy, clouds, and
air quality/Operational prototype missions

w d
High-resolution global 7.

measurements of temperature,
moisture, cloud properties, and

- Field
Campaign

So

__aerosols
Use of NOAA operational
. optimize assimilation of }
NASA/NOAA collaborative centers satellite data will en
accelerated use of

Observations of tropical Satellite-derived lo
rainfall/energy release models to ha

Weather satellite
sensor and technique
development; used by NOAA

By 2015: Weather and severe storm forecasting s-hould be improved greatly:

*Hurricane landfall accurate enough for evacuation decisions
*Winter storm hazards determine at local levels for appropriate mitigation
*Regional forecasting of rain and snow accurate for economic decisions

Systematic meas. of atmosphere, ocean, and land surface parameters

2 2005 2006 2008 2009 2011 2012 2013 2014 2015
NRA NRA NRA
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Water and Energy Cycle

River discharge monitored globally;

NASA T Snow water equivalent observations| 10
D lobal precipitation ==

1€dASUICITICH

Unfunded ) )
~ T | Global Soil Moisture | >
“fé}ﬁm field
campaign )bal estimates of ocean evaporatic
— and land evaporation
Technology
development required

lobal monitoring of water a

w3
energy (GIFTS) /

d properties

Data assimilation o
ecipitation and water vz

0) 0 0 AV \/

ons due to water
ion R/ Assessments of

and subsurface

Knowledge Base

opical rainfall/energ
elease(TRMM

* Reservoirs and tropical rainfall well quantified

« Difficulty balancing the water budget on any scale

« Inability to observe and predict precipitation globally

Report

Models capable of predicting the water cycle,
luding floods and droughts, down to 10s of kms

GOAL

Systematic measurements of precipitation, SST, land cover & snow

} 2002 2004 2006 IPCC 2008 2010 IPCC 2012 2014 2015
- Report
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rMUww 195 LIIT LLAdllll O Sullidadaue Vell IH ualisiviiliicu daiiu Overall Goals:
how can such information be used to prediCt « Determine the nature of deformation at plate boundaries
f tlllr ~ ~bong “S? and the implications for earthquake hazards
hlh » Determine how tectonics and climate interact to shape
the Earth’s surface and create natural hazards
[ + Quantify the interactions among ice masses, oceans,
- and the solid Earth and their implications for sea level

Unfunded T Advanced Gravity
Measurements from space

T=Technolog
Development

<

o

0

®a

') Extremely accurate space-borne
O ;f.) # T radar geodetic imaging (INSAR)
4 25
0 %: Local con
y & E from LIDA
® g The EarthScope progra
] £ T Airborne repeat pass resolution of geodetic i
E G AR &I;':‘?ceb”"e predictability of earthq
o
§ Monthly measurements of the distribu

e earth system, leading to increased
sea level change, drought, flooding, &

Moderate
resolution global
geodetic imaging

radar (SRTM)

ASA Geodeti
etwork

10 fold improvement in global topograph
throughout earth science

Prediction of volcanic activity somewhat
reliable at week-to- month-scale, while
earthquake prediction more reliable at
decade-to-century-scales. High
uncertainty in sea-level prediction.
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